Room temperature ionic liquids possess negligible vapor pressure that allows us to put the liquids in a vacuum chamber without any vaporization of the liquid. This unique property enables to conduct electrochemical reactions in vacuum condition. Fortunately it has been found that observation of ionic liquid by a scanning electron microscope (SEM is possible without any charging of the liquid. Then, the first idea for developing this in situ observation was just implementation of electrochemical reactions in a vacuum chamber of a SEM. However, several improvements including development of specifically-designed cells were required to observe electrochemically induced changes in electrode surfaces. 

